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(54) GRADATION DRIVING DEVICE FOR DISPLAY PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize gradation display 
which does not require high-speed operation and high 
accuracy by making a signal driver simultaneously 
perform the gradation display by the current or voltage 
output control at plural values and the control of plural 
output time widths. 

SOLUTION: The signal driver simultaneously performs 
the gradation display by the current or voltage output 
control at plural values and the control of plural output 
time widths. In this gradation driving device, a shift 
register 20 decides timing for sampling a data signal from 
a clock and a start signal from a controller. A latch 21 
latches plural signal data lines showing gradation in 
accordance with the timing of the output of the shift 
register 20 so as to temporarily store data. The latched 
data is decoded to two data in a time direction and a 
current output direction by a decoder 30. The output 
data from the decoder 30, that means, a current 
command value is one system and it is inputted in a D/A 
converter 21, D/A converted and inputted in a constant- current circurL 
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CLAIMS 



[Claim(s)] 

[Claim 1] The display panel in which two or more gradation displays are possible, and the signal driver 
which drives two or more signal lines of said display panel. It is the indicating equipment equipped with the 
controller which controls the scan driver which drives two or more scan lines of said display panel, and said 
signal driver and said scan driver. The current thru/or electrical-potential-difference value output control of 
the value of plurality [ driver / said / signal ], The gradation driving gear of the display panel characterized 
by indicating by gradation by performing the gradation display by control of two or more output time 
amount width of face to coincidence. 

[Claim 2] The display panel in which two or more gradation displays are possible, and the signal driver 
which drives two or more signal lines of said display panel. It is the display equipped with the controller 
which controls the scan driver which drives two or more scan lines of said display panel, and said signal 
driver and said scan driver. The gradation driving gear of the display panel characterized by said signal 
driver indicating the gradation display by the current of a value thru/or electrical-potential-difference value 
output control proportional to the factorial of 2, and control of the output time amount width of face 
proportional to the factorial of 2 by gradation by carrying out to coincidence. 

[Claim 3] The display panel in which two or more gradation displays are possible, and the signal driver 
which drives two or more signal lines of said display panel. It is the display equipped with the controller 
which controls the scan driver which drives two or more scan lines of said display panel, and said signal 
driver and said scan driver. The gradation driving gear of the display panel characterized by said signal 
driver indicating the gradation display by the current value of a value or electrical-potential-difference value 
output control which did n division into equal parts (n is the integer of arbitration) of maximum, and control 
of the output time amoxmt width of face proportional to the factorial of 2 by gradation by carrying out to 
coincidence. 

[Claim 4] The display panel in which two or more gradation displays are possible, and the signal driver 
which drives two or more signal lines of said display panel, It is the display equipped with the controller 
which controls the scan driver which drives two or more scan lines of said display panel, and said signal 
driver and said scan driver. The gradation driving gear of the display panel with which said signal driver is 
characterized by the current of a value thru/or electrical-potential-difference value output control 
proportional to the factorial of 2, and being performing the gradation display by the control of the output 
time amount width of face of a value carried out to coincidence n division into equal parts (n being the 
integer of arbitration), and indicating the maximum by gradation. 

[Claim 5] The display panel in which two or more gradation displays are possible, and the signal driver 
which drives two or more signal lines of said display panel. It is the display equipped with the controller 
which controls the scan driver which drives two or more scan lines of said display panel, and said signal 
driver and said scan driver. The gradation driving gear of the display panel with which said signal driver is 
characterized by the current value of a value or electrical-potential-difference value output control which did 
n division into equal parts (n is the integer of arbitration) of maximum, and being performing the gradation 
display by the control of the output time amount width of face of a value carried out to coincidence m 
division into equal parts (m being the integer of arbitration), and indicating the maximum by gradation. 
[Claim 6] In the drive method with which said signal driver performs the gradation display by the current of 
two or more values thru/or voltage-output control, and control of two or more output time amount width of 
face to coincidence The current value or electrical-potential-difference value output control which had the 
amplitude controlled at intervals of l/2m of maximum using m bits (for m to be the integer of arbitration) of 
high orders of gradation data expressed with n bits (n is the integer of arbitration), The gradation driving 
gear of the display panel according to claim 5 characterized by performing time amount width-of-face 
control which controls time amount width of face by 1/2 (n-m) spacing of maximum using a low order (n-m) 



bit. 

[Claim 7] The gradation driving gear of the display panel according to claim 1 to 5 characterized by 
preparing a decoder in order to divide a gradation command value into the current of two or more values 
thru/or a voltage output, and the output time amount width of face of two or more values. 
[Claim 8] Said decoder is the gradation driving gear of the display panel according to claim 7 characterized 
by the ability to rewrite a control system. 

[Claim 9] The gradation driving gear of a display panel given in either of claims 1-5 characterized by both 
having two LSB or it outputs twice LSB of the voltage output which is not a current, and it outputs LSB of 
output time amount width of face twice. 

[Claim 10] The gradation driving gear of the display panel according to claim 1 to 5 characterized by 
performing decoding to which said signal driver performs the gradation display by the current of two or 
more values thru/or voltage-output control, and control of two or more output time amount width of face to 
coincidence, and output time amount becomes long. 

[Claim 1 1] It is the gradation driving gear of the display panel according to claim 1 to 5 characterized by for 
said signal driver performing the gradation display by the current of two or more values thru/or voltage- 
output control, and control of two or more output time amount width of face to coincidence, and changing a 
current thru/or a voltage output only in the direction to which a value is made to increase. 
[Claim 12] The gradation driving gear of the display panel according to claim 1 to 5 characterized by the 
nimiber of partitions of output time amount width of face increasing more than a current thru/or the niunber 
of the output numbers of partitions of a voltage output in the drive method with which said signal driver 
performs the gradation display by the current of two or more values thru/or voltage-output control, and 
control of two or more output time amount width of face to coincidence. 

[Claim 13] A current output control is the gradation driving gear of the display panel according to claim 1 to 
5 characterized by having the current regulator circuit. 

[Claim 14] A current regulator circuit is the gradation driving gear of the display panel according to claim 

13 characterized by consisting of a current mirror mold or a current feedback mold. 

[Claim 15] The gradation driving gear of the display panel according to claim 1 to 5 characterized by a 

display panel consisting of organic electroluminescence LED the discharge tube thru/or an electron emission 

component. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention realizes the driving gear which enables sufficient gradation display, 
without requiring rapidity and high degree of accuracy in circuit about the display which modulates drive 
currents and driver voltages, such as LED, organic electroluminescence, the discharge tube, and an electron 
emission component, and emits light momentarily possible [ a halftone display ]. 
[0002] 

[Description of the Prior Art] The configuration of the display using conventional LED and conventional 
organic electroluminescence is shown in drawing 14 . In drawdng 14 , 12 is the scan driver to which it is the 
display panel of a union ♦♦♦**♦** matrix type, 1 1 is the signal driver which drives a signal line, and the 
signal line of plurality [ 10 ] and two or more scan lines drive a scan line, and 13 is a controller which 
controls the signal driver 1 1 and the scan driver 12. In case a gradation drive is carried out, the data 
according to that picture signal are inputted into the signal driver 1 1, and a gradation control fimction is 
prepared in this signal driver 1 1 interior. 

[0003] As for this gradation control system, two approaches were used conventionally. Pulse Density 
Modulation (it omits Following PWM) is first explained as one. The example of a configuration of the 
signal driver by this method is shown in drawing 15 . 

[0004] In drawing 15 , 20 determines the timing which samples a data signal fi-om the clock and start signal 
from a controller with a shift register (it abbreviates to "S. R." below). 21 serves to latch two or more signal 
data lines which are latches and show gradation according to the timing of the output of S.R., and to store a 
transient data. 22 is a decoder which determines the output timing of PWM based on the data stored by the 
latch 21, and outputs the output by which Pulse Density Modulation was carried out to the last in the PWM 
circuit of 23 to the signal line of a display panel. The example of an output is shown in drawing 16 . A 
gradation display is performed by controlling the time amount width of face firom 100% to the LSB output 
of a smallest imit according to gradation displaying a fixed output for every 1 level period synchronizing 
with the drive of a scan line. 

[0005] The example of a configuration of the signal driver of another output amplitude modulation is shown 
in drav^dng 17 , and it explains with drawing. The thing of the same fimction as drawing 15 attaches the 
same number, and explanation is omitted. 25 is a D/A circuit which changes into an analog current the data 
stored by the latch 21, and inputs this output into the source of reference current of the current mirror which 
consisted of transistors 26 and 27. The output current of this D/A25 and the current of the same value will 
flow to a panel signal line, and the gradation display by the current amplitude modulation according to a 
data signal will be performed by work of a current mirror. The example of an output is shown in drawing 
18 . Over the effective scan period in 1 level period, a fixed current drives fi-om 100% to LSB of a smallest 
unit, and displays gradation. 

[0006] Although the example of a configuration was given and explained about the case of the optimal 
current drive for LED or organic electroluminescence above, the thing suitable for constant voltage drives, 
such as the discharge tube, can cope with it by making the output section an amplifier configuration etc. 
[0007] 

[Problem(s) to be Solved by the Invention] When the number of gradation displays increased about PWM 
among the conventional examples explained above, LSB of a smallest unit became narrow, and there was a 
fault for which high-speed actuation is needed as a signal driver. For example, considering 8 bits and 256 
gradation which are needed for natural drawing by the panel of 640x480 displays for computers, in a fi-ame 
unit, 60 fi-ames per second, then the LSB width of face of those serve as straitness for 0.12 microseconds, 
and high-speed operation very severe as a signal driver is needed. Moreover, in the display device by which 



not only diode but capacity joins juxtaposition as an equal circuit per pixel like organic electroluminescence, 
even if the metaphor signal driver carried out high-speed operation, the current escaped in juxtaposition 
capacity, it stops having emitted light per LSB, and the phenomenon in which a fine gradation expression 
was spoiled had occurred. 

[0008] Although there is no fault of high-speed operation about another output amplitude modulation, when 
there is many gradation, the technical problem that the output deflection of a signal driver is severe occurs. 
For example, in the signal driver of the current output which sets the time of 100% output to 10mA, the LSB 
output at the time of 8-bit256 gradation is 40microA, and it is very severe industrially to guarantee this 
precision for this to homogeneity over all Rhine. Although the precision of D/A25 in drawing 8 and the 
current mirror 26 was specifically the point, and a display panel could not be conmiercialized if these were 
not IC-ized, it was very difficult to accumulate many analog circuits in 1/256 or less precision by the 
monolithic IC. 

[0009] Moreover, in an organic EL panel, as a phenomenon at the time of performing output amplitude 
modulation control, when the rectification ratio of a component is bad, there is a problem which a gradation 
gap generates. This is explained using drav^ng 19 . First, in the drive of organic electroluminescence, the 
reverse bias is applied to components other than selection Rhine for cross talk prevention (LI, L3). If an 
output current value is controlled at this time in order to make a certain component (E22) emit light by low 
brightness, the electrical potential difference impressed to this component will become small inevitably 
(+1V). In other components E12 and E32 of the same column by which the reverse bias is carried out at this 
time, if the rectification ratio of that component is bad, a reverse current will flow there, and the 
phenomenon in which a current flows in towards a light emitting device occurs. 

[0010] For this reason, the phenomenon in which gradation shifts occurs. Thus, when an organic EL device 
performs output amplitude modulation, improvement in the own rectification ratio of a component is also 
required. For example, when displaying 256 gradation with 640x480 display panel and the allowable error 
of a gradation gap is made or less [ of 1 gradation ] into 1/2, a rectification ratio is needed 2.5x105 or more. 
[001 1] Although the rectification ratio of a component is dependent on an ingredient or a configuration, 
implementation becomes difficult as it becomes the Takashina tone. Thus, in the drive of an organic EL 
device, it becomes still more difficult. 

[0012] There is JP,9-101759,A as a conventional example of application. This is a drive method which 
prepares the output power source from which plurality differs, is made to switch each power source based 
on the information which exists for every fixed period, and is added. 

[0013] In this example of application, when driving two or more components, such as a panel, two or more 
drive circuits are needed. At this time, a fixed electrical potential difference can be supplied for a power 
source to two or more drive circuits in a common-bus format, and a power outlet can be added in each drive 
circuit in the drive circuit of an armature-voltage control mold. However, when adding and outputting a 
current like an organic EL device, a fixed current caimot be supplied in a common-bus format. That is, it 
will be common to two or more components, and the constant current source of a certain value will be used, 
according to a switching condition, the amount of output currents of a power source changes, and constant 
current actuation becomes very difficult. In this case, two or more current sources and the set of a switch 
and an adder are needed for two or more drive circuits of each, and there are problems, such as components 
mark and complexity of a configuration. 
[0014] 

[Means for Solving the Problem] The display panel which this invention can gradation display [ two or 
more ], and the signal driver which drives two or more signal lines of said display panel. It has the controller 
which controls the scan driver which drives two or more scan lines of said display panel, and said signal 
driver and said scan driver. The current of the value of plurality [ driver / said / signal ] thru/or voltage- 
output control. The gradation display which does not need high-speed operation and high degree of accuracy 
by performing the gradation display by control of two or more output time amount width of face to 
coincidence is enabled. 
[0015] 

[Embodiment of the Invention] (Gestalt of the first operation) The principle of operation of this invention is 
shown in drawing 1 , and it explains with drawing. A principle-of-operation Fig. tends to be shown, 4 bits 
and 16 gradation tend to be divided in the direction of time amount, it tends to divide 4 bits and 16 gradation 
in the current (or electrical potential difference) output direction, and drawin g 1 tends to perform the 
expression of 8 bits and 256 gradation combining both. Thereby, LSB of the direction of time amount is set 
to about 2 microseconds, and clock frequency is reduced sharply. And if the direction of a current output 
sets 100% to 10mA, LSB will be set to about 0.6mA and precision will be reduced about [ of the whole ] 



with 1/16. Thereby, monolithic IC-ization can be enabled industrially. 

[0016] In this example, it is carrying out to 0, 1, 1, 2, 4, and 8 instead of the usual 4-bit coding, and 0, 1, 2, 4 
and 8 as it understands, if the direction of time amount of drawing 1 is seen. Since that width of face will 
begin from 0 if this reason makes time amount and the direction of a current the usual coding, it is for 
preventing that both become 15LSB units and the display of 15= 15x225 gradation and 256 gradation 
becomes impossible to them this sake. 

[0017] The point out of which the combination which cannot be especially displayed at the time of a low 
value comes and which a gradation jump generates is a problem. For example, the degree of 30 can display 
only 32 and 31 is impossible, the example of this invention — the direction of time amount ~ ILSB unit — 
adding — the combination of 15= 16x240 gradation — front — an example ~ ** — it carries out. In this case, 
although 256 gradation is not reached, since a gradation jump of a low value can be prevented, it is almost 
satisfactory practically. Of course, ILSB may be increased in the direction of a current output. It is very 
good in the approach of output both adding a LSB unit, setting to 16x16=256, and fiirthermore, displaying 
completely. 

[0018] Moreover, what is necessary is for there to be various approaches and just to choose according to the 
property of a light emitting device with a decoding method, although it is the division approach of the 
direction of time amount, and the direction of amplitude value (a current thru/or electrical potential 
difference). For example, you may divide like drawing 2 - drawing 4 . 

[0019] It is the method which dravying 2 takes a value at equal intervals in the direction of amplitude value, 
and the direction of time amount takes the value proportional to the exponentiation of 2, and realizes 
gradation in these both combination. 

[0020] Drawing 3 is a method which the direction of amplitude value takes the value proportional to the 
exponentiation of 2, and the direction of time amount takes a value at equal intervals, and realizes gradation 
in these both combination. 

[0021] The direction of amplitude value also takes a value at equal intervals, and drawing 4 is a method 
which takes the value of regular intervals [ direction / of time amount ], and realizes gradation in these both 
combination. 

[0022] In addition, the illustrated number of partitions may not be restricted to this, and may take the 
number of arbitration. Moreover, output time amount may not be continuation and may be outputted in the 
form of discontinuity. Furthermore, you may control by the form which had added one more LSB unit. 
[0023] (Gestalt of the second operation) An example of a configuration is shovra in drawing 5 and it 
explains below with drawing. In drawing 5 , 20 determines the timing which samples a data signal from the 
clock and start signal from a controller with a shift register (S. it abbreviates to R.). 21 serves to latch two or 
more signal data lines which are latches and show gradation according to the timing of the output of S.R., 
and to store a transient data. This latched data is decoded by the decoder 30 to two data, the direction of time 
amount, and the direction of a current output. Specifically, it considered as the method to which an output 
current value is changed according to advance of a time-axis within an effective scan period. For this reason, 
it is one line, the output data, i.e., the current command value, from a decoder, and it is inputted into D/A 
converter 31. 

[0024] The current command value by which D/A conversion was carried out is inputted into an operational 
amplifier 34 and the current regulator circuit which consists of Tr33 and current setting resistance R32. This 
current regulator circuit controls Tr33 so that the current which is a common feedback mold and is 
determined by the difference electrical potential difference of a power source and D/A converter 3 1 output 
voltage and the setting resistance R32 becomes fixed. By taking such a configuration, the fixed current value 
based on the command from a decoder 30 is outputted. Therefore, the component of a panel can be driven 
with the fixed current value determined with the current command value. 

[0025] Here, FPGA (Field Programmable Gate Array) may be used for a decoder 30 so that distribution of a 
current value and time amount width of face can be performed flexibly. This kind of IC programs on 
software, and a fimction is realized by downloading in IC. That is, distribution of a current value and time 
amount width of face are fitted to the property of the panel to connect, it can program, and it becomes 
possible to output gradation with a sufficient precision. 

[0026] Next, the distribution approach in a decoder 30 is explained using drawing 6 and drawing 7 . 
[0027] Although distribution of a current value and time amount width of face can be freely set up by the 
decoder 30, distribution of a division-into-equal-parts rate like drawing 4 as an example are considered. 
Input data is divided into n bits of high orders, and m bits of low order, and gradation is expressed. 
[0028] For example, the case where express 6-bit gradation (64 gradation), and distribute to the current 
value of 2 bits (4 gradation) and time amoimt width of face of 4 bits (16 gradation), and it expresses is 



considered. A decoding algorithm becomes as follows. 

[0029] First, 2 bits of high orders of input data are used as current value division data [A], and 4 bits of low 
order are latched as time amount width-of-face division data [B]. Next, the current value for a numeric value 
of data [A] is outputted over the 16 sections. In addition, only the section for a numeric value of data [B] 
carries out the output which added 1 to the current value output. 

[0030] Concretely, it explains using drawing 6 and drawing 7 . For example, input data considers as 38/64 
gradation. It is set to [100 110] in a binary numeral, this — the time — a current value ~ division ~ data - [— 
A — ] — = — two — [— ten — ] — pulse width — division — data — [- B — ] -- = — six — [~ 110 — ] ~ becoming . 
At this time, an output wave outputs 2 for a numeric value of data [A] over the 16 sections. In addition, only 
the section for a numeric value 6 of data [B] outputs the value 3 which added 1 to the output. 
[0031] Consequently, it is the view which serves as a wave as shovra in drawing 7 as a current value output, 
repeats the smallest unit block of a current value output, and realizes gradation. 

[0032] Thus, since it is the view which repeats the block of a current output, the merit that distribution and 
the niunber of partitions can be changed to arbitration can be taken out. That is, what is necessary is just to 
only change the number of bits of the data which each latches, when changing a current into 16 division and 
changing time amoxmt width of face into quadrisection. Moreover, when driving an organic EL panel and a 
rectification ratio is a low panel, there is a problem which a gradation gap generates. It becomes possible by 
lessening the current nimiber of partitions and taking the large number of partitions of the direction of time 
amoimt also to this, to secure precision. Although it is dependent also on the property of a panel, the way 
which takes many time amount nimibers of partitions tends to secure precision from the current number of 
partitions. 

[0033] In addition, neither the distribution approach nor the algorithm of a decoder is restricted to this, and 
numeric values, such as a distribution number and the number of gradation, are not limited to this. 
Moreover, not only according to a current value but the panel to drive, a voltage output is sufficient as an 
output. 

[0034] (Gestalt of the third operation) The case where an organic EL device is driven is considered, using 
the gradation implementation approach and the distribution approach which were explained in the second 
example. At this time, it must drive in consideration of the property of an organic EL device. Dravsdng 8 
shows the drive of an organic EL device typically. 

[0035] A drive circuit is the configuration of drawing 5 and is simplified. At the time of a drive, a current is 
passed from a power source for this component in a current regulator circuit. It is thought that organic 
electroluminescence has the rectifying characteristic of the capacitor component 36 and the equivalence 
diode 35 equivalent, and the equivalence capacitor 36 of an organic EL device is charged at this time. In the 
method ( drawing 7 ) explained with the gestalt of the 2nd operation, a current value must be decreased to 
some timing of a time-axis. However, since the output stage of a constant current drive circuit has not 
prepared the circuit which decreases a current, it cannot lower the electrical potential difference of the 
charged equivalence capacitor. 

[0036] On the other hand, since it moves to reverse bias actuation after a drive period expires, the path 
shown with the broken line of drawing 8 can tum on, and the charged electrical potential difference can be 
dropped on GND. That is, the means which sets the electrical potential difference of the equivalence 
capacitor 36 to GND does not have a means to decrease an electrical potential difference to a certain value, 
during the drive period of a certain thing. For this reason, with the algorithm of the distribution approach 
like drawing 7 , an organic EL device can be driven well. 

[0037] Then, the algorithm of a distribution output is improved. That is, since the electrical potential 
difference of the equivalence capacitor 36 can be changed in the direction to charge, let it be the method 
changed only in the direction to which a current command value is made to increase like drawing 9 . That is, 
as a distributing system, a time-axis makes the smallest unit block of a current output the algorithm made to 
increase to hard flow. 

[0038] Thus, gradation can be outputted with a sufficient precision by making it adapted for the property of 
the panel to connect, and making it change only in the direction to which a current command value is made 
to increase. 

[0039] In addition, neither a drive circuit nor the drive approach is restricted to the approach shown by 
drawing 8 and drawing 9 . Moreover, the output shown in drawing 10 as the distribution approach or an 
algorithm of a decoder may be used. What is necessary is just to take the algorithm changed only in the 
direction to which a current command value is made to increase by other methods. Moreover, not only 
according to a current value but the panel to drive, a voltage output is sufficient as an output. 
[0040] (Gestalt of the fourth operation) An example of a configuration is shown in drawing 1 1 and it 



explains below with drawing. In drawing 1 1 , S.R.21 and latch 22 are the same actuation as drawing IS , and 
decode this data by the decoder 30 to two data, the direction of time amount, and the direction of a current 
output. The data of the direction of a current output are changed into an analog current value by current- 
output mold D/A converter 31, it is inputted into the current Miller circuit which consists of transistors 32 
and 33, and a predetermined current value is outputted. Pulse Density Modulation of the data of the 
direction of time amount is carried out by the PWM circuit 34 connected to the output of a current mirror, 
and predetermined pulse width is outputted. As explained above, the union ♦♦♦♦♦* gradation display of time 
amount and a current output is attained. In addition, since this invention does not require rapidity so much, 
the configuration which omits PWM34 is also possible by carrying out direct modulation of the output of 
D/A31, and carrying out actuation of PWM in a level period. 

[0041] Moreover, various combination can be considered to the method of decoding of a decoder 30. Here, 
by a certain decoding approach, it explains that there is fault, and the decoding approach which prevents it is 
explained below by it. As the approach of decoding, the output current is chosen in binary and there is a 
method of assigning the direction of time amount to low order data. 

[0042] The example at the time of slightly small middle data is shown in drawing 12 rather than MSB turns 
on as an example. In this case, one half luminescence is carried out and it becomes a pattem called one half 
nonluminescent. Since MSB will emit light so that it may be shown in the second half of drawing 12 if it 
becomes data which increased in number slightly from the condition, the period which emits light is 
reversed within a level period. Although Ivmiinescence reinforcement of the part whose data increased on the 
average only increases, if such a pattem is generated by the animation, an eye will catch the moment the 
luminescence pattem changed and the pattem of the shape of a profile which is not in data will be observed. 
In the plasma display which this phenomenon carries out the PWM modulation of the device of binary 
luminescence in the direction of time amount, and sends gradation, the present condition is that are called an 
animation false profile, see notably and the cure proposal is proposed variously. 

[0043] So, in this invention, a high order bit is assigned in the direction of time amount, and DEKOTO 
which increases luminescence time amount if possible is proposed by making a lower bit into the direction 
of a current output. As shown in drawing 1313 by this, even when increasing slightly from middle data, it is 
almost changeless in the direction of time amount, and an animation false profile is not observed. 
[0044] In addition, that the gestalt of operation explained above describes the drive of the display for the 
organic electroluminescence and LED suitable for a current drive. However, on the case where the voltage- 
current property of a device is made to homogeneity, and the display which combined the discharge tube, it 
becomes a voltage output, and in this case, not a current mirror but an electrical-potential-difference 
ampUfier output may be used, and it can simplify more in respect of a configuration. 
[0045] 

[Effect of the Invention] As stated above, the display of the Takashina tone is enabled in this invention, 
without needing the high-speed response of a component and a drive circuit, and highly precise amplitude 
control. And the combination method without a gradation jump is realized. 

[0046] Moreover, since a control system is fitted to the property of the panel to connect and can be 
programmed, a current value, distribution of time amount width of face, and the number of partitions can be 
changed to arbitration, and it becomes possible to output gradation with a sufficient precision. 
[0047] Moreover, it can be made adapted for the property of the panel to connect, the current number of 
partitions can be lessened, the large number of partitions of the direction of time amount can be taken, and it 
becomes possible to secure precision, 

[0048] Moreover, gradation can be outputted with a sufficient precision by making it adapted for the 
property of the panel to connect, and making it change only in the direction to which a current command 
value is made to increase. 

[0049] Moreover, the image also with a good animation is made possible by ** which adopts a decoding 
method without an animation false profile. 

[0050] Furthermore, it is a current control mold like an organic EL device, and a configuration is easy also 
to the low panel of a rectification ratio, the drive method current precision and whose speed of response are 
not severe can be offered, and the Takashina tone can be displayed. And the gradation distributing system 
suitable for the property of a luminescence panel can be taken, and gradation can be displayed with a 
sufficient precision. 
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[Brief Description of the Drawings] 

[Drawing 1] The principle Fig. of the example of this invention 

[Drawing 2] The principle Fig. of this example 

[Drawing 3] The principle Fig. of this example 

[Drawing 4] The principle Fig. of this example 

[Drawing 5] The block diagram of the example of this invention 

[Drawing 6] Drawing showing the decoder input data of the example of this invention 

[Drawing 7] The output wave form chart of the example of this invention 

[Drawing 8] The outline circuit diagram showing the drive principle of the example of this invention 
[Drawing 9] The output wave form chart of the example of this invention 
[Drawdng 10] The output wave form chart of the example of this invention 

[Drawing 11] Drawing showing an example of the configuration of the example of this invention 
[Drawing 12] Drawing showing an example of the luminescence pattern of the example of this invention 
[Drawing 13] Drawing showing an example of the Ixmiinescence pattem of the example of this invention 
[Drawing 14] The block diagram of a display 
[Drawing 15] The block diagram of the conventional PWM 

[Drawing 16] Drawing showing an example of the luminescence pattem of the conventional PWM 
[Drawing 17] The block diagram of the conventional output modulation technique 
[Drawing 18] Drawing showing an example of the luminescence pattem of the conventional output 
modulation technique 

[Drawing 19] Drawing showing the gradation gap at the time of performing output amplitude modulation 
control by the organic EL panel 
[Description of Notations] 

20 Shift Register (S. R.) 

21 Latch 

30 Decoder 

31 D/A Converter 

32 Current Setting Resistance R 

33 Tr 

34 Operational Amplifier 
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